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Received 

II,JI-Dir.c:thyl cyclooctatctracnylwcthylaaina (II) and 

cyclooctatetraenylacetonitrile (III) have been prepared by displacement reactions 
n 

from cyclooctatetraenylmethyl bromide (I). The nitrile III was converted into 

an ieomer (VIII or IX) by migration of one of the nuclear double bonds into 

conjugation with the nitrile group on heating with triethylamlne, or on treat- 

ment with sodium hydroxide at room temperature * Both of the nitriles vere 

converted to amides by treatment with alkaline hydrogen peroxide. 

This paper reports an investigation of several cyclooctatetraone 

n 
derivatives prepared from cyclooctatetraenylmethyl alcohol, an allylic-type 

2 
alcohol obtained by copolymerization of acetylene with propargyl alcohol. 

(2) A. C. Cope and D. F. Rugen, This Journal, 75, 3215 (1953). 

Attempts to prepare the p_-tolueneculfonate of cyclooctntetraenyl- 



•.: i-liyl alcohol under conditions used for other alcohols in the cyclooctatetraene 

2,3 
eeriee   and to use the ester as an intermediate in displacement reactions 

(3) A. C. Cope and R. M. Pike, ibid., 75> 3220 (1953). 

Gave erratic results, probably because of side reactions between the reactive 

allylic-type tosylate and the base (usually pyridine) employed in its preparation. 

It was possible to prepare cyclooctatetraenylmethyl bromide from the alcohol and 

phosphorus tribromide in hexane in the presence of pyridine, however, and the 

pure bromide I vas isolated by distillation in &yf> yield. Reaction of the bromide 

with dimethylamine in benzene yielded N,N-dimethylcyClooctatetraenylmethylamine 

(II, 43$), which was characterized as the crystalline picrate and hydrochloride. 

Cyclooctatetraenylacetonitrile (III) also was prepared from the bromide by 

reaction with potassium cyanide in aqueous tetrahydrofuran in the presence of 

potassium iodide. The nitrlle III was purified and isolated in kb<f> yield by 

conversion into a non-crystalline silver nitrate complex, followed by regeneration 

with ammonium hydroxide and chromatography on silica gel. Infrared spectra of 

the bromide, tertiary amine and nitrlle (Fig. 1) contain the bands previously 

2 
noted as characteristic of monosubstituted cyclooctatetraenes, and accordingly 

provide evidence supporting the structures of these compounds. In addition, the 

spectrum of the nitrlle III contains a sharp band at h.h^x.  characteristic of the 

(unconjugated) nitrlle group. 

N 
Reaction of cyclooctatetraenylacetonitrile with aqueous sodium 

hydroxide at room temperature did not yield the carboxylic acid, but resulted in 

partial isomerization forming a nitrlle with an infrared absorption band at 

k.W^ , indicating that the nitrlle group was conjugated. Isomerization of the 
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nitrile III was most readily accomplished by heating under reflux with triethyla~iine 

in a nitrogen atnoGphere for seventy hours, at which tiie the nitrile bani of III 

at h.hjju had disappeared completely and the pure isoner with a nitrile bani at 

UJvO^u. was isolated in 3y£ yield. In the isoaerization, migration of an a- 

hydrogen occurs and a double bond shifts from the cyclooctatetraene nucleus of III 

into conjunction vith the nitrile group. Formula VIII represents the structure 

that would be formed by a three-carbon tautomeric shift, while the cross- 

conjugated structure IX could be formed by a second three-carbon shift. In 

addition to differences between the infrared spectra of the isomeric nitriles 

(Fig. 1), the conjugated ieoaer has two strong maxima at 31^ and 2^2.5 op in 

the ultraviolet spectrum (Fig«Ti2), while cyclooctatetraenylacetonitrile, like 

" 2 
other cyclooctatetraene derivatives,  shows weak ultraviolet absorption becoming 

strong near 230r»nM . ^herexi3t"ence^-of'::t^j-L^xiLia-li^the::ultraviolet" spectrum 

praviuesTEVidencerfavoring:the cross-conjugated structure IX for the nitrile. 

— R 

= CHX 

VIII, X B CN 
X, X a CONHa 

I, R a CEsBr 

II, R « CH2N(CB3)2 

III, R > CHaCN 

IV, R • CIIaCCMHa 

V, R » CHaCIIaCN 

VI, R • CHaCHaCONHj; 

VII, R« CHaCIfeCOOH 

•=. CHX 

S 
IX, X = CN 
XI, x - corni: 
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Slnce bases isoacrised the nltrlle III to VHI or IX, on 

N 2 
attempt was nada using 0-cyclooctatotraenylfithyl cyanide  (V) as & model 

compound to find milder conditions of hydrolysis. Reaction of 7 vith 

dilute hydrogen peroxide in acetone containing a small amount of sodium 

carbonate yielded the crystalline amide, 0n:yclooctatetraenylpropicaamlde 

(VI, J6£), which reacted vith nitrous acid to form the known p-cyclooctatetraenyl- 

propionas acid (VII). Under these conditions cyclcoctatetreenylacetanitrlle 

was converted to eyclooctatetraenylacetaalde (IV, Tty), and the lsomsrlc 

nltrlle (vm cor IX) also yielded the corresponding amide (X or XX), -which 

was rather unstable hut could be isolated as a crystalline soli*. The ultra- 

violet spectrum of cyclocctatetrsenylacetaaide is very similar to xtk* 

spectrum of cyclooctatetraenylacetoaitrile and indicates that the cyclooctate- 

traene nucleus Is present in the amide (formula IV)• The spectrum of the 

isomerle amide (X or XI), like the corresponding nitrile, contains two maxima 

(at 2k} and 31b a>). The ultraviolet spectra do not rule out bridged structures 

(XXI and XIII) for the conjugated nitrile and amide, since 1,5,5-cyclo- 

octatriene and the bridged leaser into which it is partially converted on 

heating, bicyclo (-V.2.0) octa-2,b-diene, have very similar ultraviolet 

absorption spectra* 

(U) A. C. Cope, A. 0. Haven, Jr., F. L. Ramp and B, R. Trumbull, 
ibid., 7&, W67 (1952). 

*CHX 

CN 
XIII, X = C0NH2      B 

Preliminary attempts to convert cyclcoctatetraenylacotamide to 

cyclccctatetraenylacetic acid with nitrous acid under the conditions used for con* 

version of VI to VH: were unsuccessful, for the product failed to cryDtallize 

and was converted to neutral, polymeric material on attempted short path dis- 

tillation under reduced pressure. 
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Fhannacological 

We are indebted to Dr. Karl H. Beyer and Mr. C. A. Roes 

of the Sharp and Dohmo Division, Merck and Co., Inc., for preliminary pharma- 

cological 6tudy of the hydrochloride of the amine H and of H,N-dimethyl-p- 

cyelooctatetre^nylethyiainina (V, ref. 2) and d-cyclocctatetroenyl-n^butylamine 

(VI, ref. 5). Each compound was injected in the femoral vein of a doG under 

barbiturate anesthesia vith both vagus nerves severed at the cervical level, 

and carotid blood pressure, respiration and heart rate were recorded, and 

electrocardiograms vere taken. All three compounds produced veak vasopressor 
"but had 

responses of moderate durationj-Aesc than one-thousandth of the vasopressor activity 

of epineplirine. The phenyl analogs of two of the amines (H,H-dimethylbensyla:iiuo 

mil II,N-diuethyl-p-phenylethylanine) also were tested as the hydrochlorides, 

oiid each produced a larger vasopressor response than the corresponding cyclo- 

octatctraone derivative. 

5 
Experimental 

(5) Molting points are corrected and boiling points are uncorrcctcd. 
We are indebted to Dr. S. M. Nugy and his associates for analyses, 
for the infrared spectra, which were determined with a Eaird 
Double Beam Infrared Recording Spectrometer, Model D, fitted tr.lth 
a sodium chloride prism, and for the ultraviolet spectra, vliicfc 
vere determined with a Cary Ultraviolet Recording Opectrophotc.ator, 
Model U M3. 

« 
Cyclooctatetraenylmethyl Dromido (I). - Cyclooci -rtetraenyir^thyl 

•Icohol was prepared by copolymerization of propargyl alcohol end acetylene and 

2 
• v"ified by chromatography on silica gel by procedures described previously. 
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/. :J1 .tio'i of 0.95 G« of phosphorus tribronide in 15 rol. of dry hemne was added 

d .".->_ -•!.- 3 with Btirrins to a mixture of 1.2& g. of cyclooctatetraenylrcethyl 

alcohol, 0.27 S» of pyridine and 10 ml. of dry hexane in an atmosphere of nitrocen 

at 0". After the addition was complete, the ice bath vas removed, and the 

r-lxburo "was stirred for 6 hours at room temperature. The hcxane solution vra.3 

removed by decantation, washed twice with 25-ml. portions of water, and dried 

over sodium eulfate. After filtration and concentration, distillation of the 

residue through a semlmlcro column yielded 1.26 g. (65$) of I, b.p. 75-77.5* (1.6 nn.), 

r.D  1.58^9-1.587^. A rediatilled analytical aaraple had b.p. 78* (1.6 m.), 

n^5 1.5895, djp 1.36311. 

Anal.    Calcd. for CoHaBr:    C, 5^.83; H, Jf.60; Br, UO.57. 

Found:    C, 55*03; H„ ^.73; Br, U0.31. 
n 

W,H-Diiaethyl Cyclooctatetraenylraethyla-nlna (II). -  A solution 

of 2.^3 g. of the bromide I in 30 ml. of benzene vas saturated with gaseous 

dimethylanine and allcr/ed to stand overnight at room temperature. Water (20 ml.) 

was added, and the benzene was washed with a second 20-ml. portion of water and 

concentrated under reduced pressure at room temperature. Dry hydrogen chloride 

vas passed through the resulting dry solution of II in a small volume of benzene, 

and the precipitate of the hydrochloride vas separated by filtration. Re- 

crystallization from a mixture of methanol and ether yielded l.lj-5 g. of the 

hydrochloride of II, m.p. 209-210.2*. The hydrochloride was added to 15 si, of 

10$ sodium hydroxide and the amine II was extracted *ith two 20-ml. portions of 

ether. The extracts were diluted with benzene, concentrated under reduced 

pressure, and the residue vas fractionated through a semimicro column. The 

25 
yield of II was O.85 g. (kyfi),  b.p. 3^-35' (0.1 ram.), np 1.5216-1.5222. An 

25        25 
analytical sample had b.p. 35* (0.1 mm.), njj 1.5222, d^ O.9169. 
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Anal.   Calcd. for CnH15N:   C, 8l.9s*; H, 9.33; N, 8.68. 

Pound:    C, fi2.2U; H, 9.31*; H, 8.77. 

HjM-Dlnethyl Cyclooctatetraenylmethylaminc Picrate was prepared 

by adding 0.05 g. of the amlne II to a saturated solution of picric acid in 

ether, xa& was voahed with ether; the yield was 0.06 g., m.p. 1U5.7-1^.2* 

(capillary inserted at 130s). 

Anal. Calcd. for Cl7HloN407: C, 52.31; H, 4.65; N, llj.35. 

Pound: C, 52.02; H, fc.87; H, 1^.52. 

y,N-Dimethyl Cyclooctatetraenylnethylamine Hydrochloride was 

prepared by passing dry hydrogen chloride through a solution of 0.6*0 g. of II 

in dry ether. The precipitate was treated with activated charcoal in a mixture 

of nethanol and ether and crystallized, from that solvent; yield 0.^1 g., m.p. 

209-209.5° (dec, capillary inserted at 193°). 

Anal. Calcd. for CnH16Clfl: C, 66.62; H, 8.l6; N, 7.09. 

Found: C, 67.12; H, 8.21; N, 7.09. 

Cyclooctatetraenylacetonltrila (III). -   A solution of 5.k2  g. 

of potassium cyanide and 1.5 £• of potassium iodide in 20 ml. of water was 

added to a solution of 6.76 g. of the bromide I in 50 ml. of tetrahydrofuran, 

and the mixture was heated under reflux on a steam bath for 6 hours. The cooled 

solution was poured into Uo ml. of water, and then extracted, with two JO-ml. 

portions of ether. The extracts were washed with two 25-ml. portions of water, 

dried over sodium sulfate, and concentrated under reduced pressure. Fractiona- 

tlon through a semimicro column yielded 5.34 g. of the crude nit rile III, b.p. 

53-90* (0.06 jan..).    A solution of the crude nitrile in 150 ml. of absolute 

ethanol was heated to boiling, 20. k  g. of powdered silver nitrate was added, and 

the mixture was heated under reflux until a clear solution was obtained. The 
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i.; :ODJ^ silver nitrate was separated "by filtering tlic hot colution, and the 

filtrate vao cooled In an ice bath. The solvent wao decanted from the c^zj, 

yellowish green solid that separated, and the solid residue was dissolved in 

20 :.il. of voter* The solution van added to 100 ml. of ice-cold concentrated 

a..^onium hydroxide, vhich was extracted Immediately vith two 50-ml. portions 

of ether. The combined extracts vere washed with water, dried over sodium 

sulfato, and concentrated under reduced pressure, yielding 2.8 g. of a light* 

ycllov liquid .residue. This residue was chromatographed on a 13 x £-cm. 

column of silica gel. and the nit rile III was eluted vith 200 ml. of a 10> 

solution of ether In pentane. Concentration and fractlonation of the residue 

through a semiaicro column yielded 2.16 g. (U4#) of III, h.p. 78-79* 

(0.10 mm.), n.  1.5^3^-1.5^2. An analytical sample had b.p. 79* (0.10 mm.), 

njp 1.5W»2, dj5 1.0167. 

Anal. Calcd. for CxoHgH: C, 83.88; H, 6.3^ H, 9.78. 

round: C, 83.6%j H, 6.16; N, 9.8l». 

CyclooctatetrGenyiacetaaide (IV). -  The nitrile III (0.30 g.) 

vas added to 3 ml. of 10$ hydrogen peroxide, and acetone was added until a 

homogeneous solution vas obtained, followed by 0.5 ml. of 10$ sodium carbonate 
6 

solution.    The solution was allowed to stand at room temperature for 3 

(6) Conditions adapted from a procedure described by J. V. Murray and 
J. D. Cloke, This Journal, 56, 27**9 (193*0. 

days, after Vhich the acetone vas removed vith a stream of air and the aqueous 

suspension was cooled in an ice hath. The pale yellow crystals cf IV that 

separated ves?e recrystallized from a mixture of benzene and 3O-600 petroleum 
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othcr, yielding 0.2; 3. (7^) of IV, n.p. 13O.6-139.20, An analytical caup.lc 

that; va3 rocrjotallisod and sublimed at 0,03 En. vith a heating block tcu:ra- 

turo of 120-lUo° had n.p. 138.1*-1390. 

Anal. Calcd. for C10HnKO: C, 7^.50; II, 6.83; », 8.69. 

Found: C, 7^.79) H, 7.1k}  N, 8.7^. 

11 
Attempts to convert the amide IV to cyclooctatetraenylacetic 

acid by treatment vith sodium nitrite and hydrochloric acid under conditions 

deacribed below for conversion of the next higher homolog VI into the acid VII 

were unsuccessful. The crude product was a viscous liquid which failed to 

crystallise and formed a dark, neutral, non-volatile solid on attempted 

short path distillation, apparently by decarboxylation and polymerization. 

P-Cyclooctatetraenylpropionamlde (VI). - 0-Cyclooctatetraenyl- 

ethyl cyanide (0.30 g.) was treated with alkaline hydrogen peroxide in 

aqueouB acetone for k days under the conditions described above for conversion 

of IH to IV. The product was isolated in the same manner a3 IV, and purified 

•by sublimation at 1.5 mm. with a heating block temperature of 110°. The yield 

of VI was 0.12 g. (36$), m.p. 61.8-630. An analytical -sample vith the same 

melting point was recrystallized from a mixture of benzene and pentane. 

Anal. Colcd. for CnHisNO: C, 75-^0; H, 7.^8; N, 8.00. 

Found:- C, 75.32; n, 7.^9; H, 7.77. 

P-Cyclooctatctraonylpropionic Acid (VII) wa3 prepared by adding 

1 drop of concentrated hydrochloric acid to a solution of 56.8 tag. of the 

amide VI and 22.4 ng. of codium nitrite in k ml. of water and 0 nl, of dioxone, 

and stirring the solution at room temperature for 10 houro. The solution was 

cooled with ice, made basic by addition of sodium hydroxide, and extracted 

with benzene. The alkaline aqueous solution iras acidified with hydrocliloric 
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acid, and extracted with two 20-ml. portions of ether* The extracts varo 

dried over sodium sulfate, concentrated, and the residue van crystallized from 

hexano, yielding 20 rag. (35$) of the acid VII, m.p. ^nd mixed m.p. with an 

2  „ 
authentic sample,  58.9-59.8 • 

2^6- (or 2,l»,70Cyclocctatrlenylideneacetonltrile (VIII or 

IX). -  A solution of 0.68 g. of the nitrile III in 10 ml* of freshly dis- 

tilled triethylamine was heated under reflux in a nitrogen atmosphere for 70 

hours. The solution was cooled, diluted with 20 ml. of ether, and extracted 

with four 25-ml. portions of yf> hydrochloric acid at 0°. The ether solution 

was dried ove? sodium oulfate, concentrated under reduced pressure, and the 

residue was fractionated through a eenimicro column. The yield of the 

25 
lsotnoric nitrile VIII or IX was 0.59 e. (8?£), *>.p. 79° (0.3 mm.), t^   1.6235- 

I.6255, \a analytical saq?le hod b.p. 79" (0,3 ra.), n^ 1.6255, djj5 1,0226. 

X max^ 2^2.5 mjtx (log £ ^.31), A max. 31^ ivu.(log £. 'f.OO) in 95# ethanol. 

Anal, Colcd. for C10H0N: C, 03.83; H, 6.3k)  K, 9.73. 

Found: C, 83.95] H, 6.38; N, 9.83. 

The ieoneric nitrile VIII or IX with on infrared Gpcctrura 

essentially identical with the spectrum of the Ganplo described above also 

was obtained by shaking the nitrile III with 20$ sodium hydroxide at room 

temperature for 55 hours. 

2,l»,6-(or 2,^,7-)Cyclooctatrienylideneacetenide (X or XI). - 

The nitrile VIII or IX was treated with hydrogen peroxide in alkaline aqueous 

acetone under the conditions described for conversion of III to IV. The 

extract of the amide was concentrated at a low temperature in a nitroacn 

atmosphere to avoid decomposition and the product wa3 purified by sublimation 
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ai 0.1 rsa. vith a heatinc block tenrperature of 120--1200.    The rather uii^tiblc 

aeide X or XI was isolated as yellov cryotal3, u.p. $5-53°  (doc),  in a yield 

of 0.11 £.  (32$).    An analytical sample prepared by resubl&aation and 

crystallization from a nixture of benzene and 30-60° petroleum other had in.p. 

99-100°   (dec); \ mXm    2k3 m^ (log £ k.}2), \nazc.    5lk n^ (loS £- 3,S>) 

in 9i3# othanol. 

Anal.    Calcd. for CloHnN0:    Qy 7^.50; H, 6.88; N, O.69. 

Found:    C, Ik.kJi H, 7.05; N, 8.55. 

Cam*>ridce, Massachusetts 
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Fig. 1. - Infrared absorption sgectra: curve 1, cyclooctatetraenylacetonltrlle (III); 
curve 2, 2>,6-(or 2,l*,7-)eycloc^atrienylideneacetonitrile (VIII or DC), both 
as pure liquid* in a 0.02?-am. cell. 
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